Nitric oxide, prostacyclin and cyclic nucleotide formation in externally stented porcine vein grafts.
Non-restrictive, porous, external stents inhibit neointima formation in porcine vein grafts. Since the mechanisms underlying these effects are unknown we investigated the impact of this external stent on factors known to inhibit vascular smooth muscle cell proliferation: prostacyclin (PGI2), nitric oxide (NO), cAMP and cGMP formation in different regions of stented and unstented porcine vein grafts. Paired stented and unstented saphenous vein-carotid artery interposition grafting was carried out in Landrace pigs. One month after surgery, the vessels were excised and the formation of PGI2, cAMP and cGMP determined using radioimmunoassay and nitric oxide synthase (NOS) distribution studied using autoradiography and histochemistry. There were no significant differences between PGI2, cAMP and cGMP (nitroprusside-stimulated) formation in the medial/intimal regions of grafts of stented vein graft and ungrafted saphenous vein whereas all were significantly reduced in unstented vein graft. A23187-stimulated cGMP formation (mediated by NO release) and NOS content was significantly greater in the medial/intimal region of stented and unstented vein graft compared to ungrafted saphenous vein, indicating induction of endothelial NOS (eNOS) in both types of graft. This normalisation of the PGI2-cAMP axis and guanylyl cyclase activity in the medial/intimal region may contribute to the beneficial impact of the external stent on vein graft thickening. The increase in eNOS in both stented and unstented vein grafts mitigates against this isoform as playing a role in mediating the inhibitory effect of the stent on neointima formation. In the adventitia of both stented and unstented grafts there was an increase in PGI2, cAMP and cGMP formation compared to ungrafted saphenous vein, the production being greater in the stented compared to the unstented graft. In the adventitia of stented veini grafts, NOS, detected with NAPDH diaphorase staining, was associated with microvessels as well as with inflammatory cells. Taken together, these data are suggestive of a role for PGI2 and NO in promoting microangiogenesis in the adventitia of stented vein grafts which may in turn minimize graft hypoxia, an established contributory factor to neointima formation.